The epimeric sesquiterpene alcohols (14R)-β-oplopenol and (14S)-β-oplopenol were obtained by LiAlH 4 reduction of β-oplopenone. The complete 1 H-and 13 C-NMR assignments of these two new sesquiterpene alcohols have been made using 1D and 2D NMR techniques, including COSY, NOESY, HSQC, HMBC experiments.
Introduction
The oplopane derivatives were well represented from plants of the Senecioneae family [1] [2] [3] [4] [5] [6] [7] [8] . The sesquiterpenic ketone β-oplopenone was identified as a major component of the essential oil of Adenostyles briquetii, an endemic species from the island of Corsica [9] . To our knowledge, the spectral data of these asymmetric alcohols: (14R)-β-oplopenol (1) and (14S)-β-oplopenol (2) , have never been reported. The aim of this study was to establish the spectral assignments and the relative configuration of these two new epimers using extensive NMR assignments data along with EI-mass spectra and IR spectrum.
Results and Discussion
The LiAlH 4 reduction of β-oplopenone (3), a sesquiterpene isolated from the aerial parts of Adenostyles briquetii [9] , yielded two new stereoisomers ( Figure 1 ). Their structures were identified as (14R)-β-oplopenol (1) and (14S)-β-oplopenol (2) . The retention indice (I Rtx-1 ), EI-mass spectra, 1 Hand 13 C-NMR spectral data of β-oplopenone (3) were in agreement with those reported in the literature [10] [11] [12] [13] [14] [15] [16] . Those of compounds 1 and 2 are compiled in Tables 1 and 2 . The EI-mass spectra of alcohols 1 and 2 showed a molecular ion (M .+ ) at m/z 222, while that of ketone 3 appears at m/z 220. The EI-mass spectra of components 1 and 2 were similar, except for the relative abundance of several signals. Both epimers exhibited a [M-18] +. signal at m/z 204 corresponding to the loss of a hydroxyl group after hydrogen rearrangement. Their IR spectra showed a strong hydroxyl group band (3300-3500 cm -1 ) and the absence of the carboxyl group one (1710 cm -1 ) observed for compound 3. The 1 H-NMR spectra of the both epimers showed a methyl-15 signal at significantly smaller chemical shift [δ = 1.18 ppm (d) in 1 and δ = 1.13 ppm (d) in 2] while in 3 it appeared at δ = 1.97 ppm (s). The C-14 signal appears in the 13 C-NMR spectra at δ = 211.71 ppm (s) in 3, and at δ = 68.71 ppm in 1 and at δ = 69.56 ppm in 2. In the HMBC spectrum, this signal was correlated with the proton signals of C-15, C-4, C-3 and C-2, proving that C-14 was bonded to the hydroxyl group obtained by reduction of the carbonyl group of 3. Finally, the stereochemistry of H-3α, H-4β, H-5α and H-9α in agreement with the structure of 3 was confirmed by 1D and 2D NMR spectrum. The molecular formulae of 1 and 2 were confirmed from 13 C-NMR, 1 H-NMR and DEPT data as C 15 H 26 O, indicating three degrees of unsaturation. The oplopane sesquiterpene skeleton was directly inferred from its 13 C-NMR spectrum with the aid of a DEPT experiment which exhibited fifteen signals comprising three methyl, five methylenes, six methines and one non-protonated carbons atoms. The 13 C-NMR assignments of the both epimers 1 and 2 were confirmed from a two dimensional 13 C-1 H chemical shifts correlation diagram (HSQC) and the assignments of C-3, C-4, C-5 and C-9 were established from a HMBC spectrum and proton-coupled spectrum (COSY). In order to determine the relative configuration of C-14, we have compared the spectral data of both epimers. The H-3 and H-4 proton signals of 1 and 2 differed in the Furthermore the configuration at C-14 was predictable since the isopropyl group causes a marked steric effect on one side of the carbonyl group impeding its easy reduction, favoring formation of alcohol 1.
Experimental
General GC analysis were carried out using a Perkin-Elmer (Waltham, MA, USA) Autosystem XL GC apparatus equipped with a dual flame ionization detection (FID) system and two fused-silica capillary columns (60 m × 0.22 mm I.D., film thickness 0.25 μm), Rtx-1 (polydimethylsiloxane) and Rtx-wax (polyethyleneglycol). The oven temperature was programmed from 60 °C to 230 °C at 2 °C/min and then held isothermally at 230 °C for 35 min. Injector and detector temperature was maintained at 280 °C. Samples were injected in the split mode (1/50), using helium as carrier gas (1 mL/min); injection volume, 0.1 μL of pure component. Retention indices (I) of compounds were determined relative to the retention times of series of n-alkanes (C 5 -C 30 ) with linear interpolation, using Van den Dool and Kratz equation [19] and software from Perkin-Elmer. Components relative concentrations were calculated based on GC peak areas without using correction factors. GC/MS samples were analysed with a Perkin-Elmer Turbo mass detector (quadrupole), coupled to a Perkin-Elmer Autosystem XL, equipped with fused-silica capillary columns Rtx-1 and Rtx-Wax. Carrier gas: helium (1mL/min), ion source temperature: 150°C, oven temperature programmed from 60°C to 230°C at 2°C/min and then held isothermally at 230°C (35 min), injector temperature: 280°C, energy ionization: 70 eV, electron ionization mass spectra were acquired over the mass range 35-350 Da, split: 1/80, injection volume: 0.1 μL of pure component. IR spectra were obtained on a FT-IR spectrometer Perkin-Elmer spectrum RX 1. The components were analysed by 13 C-NMR in deuterated chloroform on a Bruker (Wissembourg, France) Avance 400 Fourier Transform spectrometer operating at 100.13 MHz, equipped with a 5 mm probe. All shifts are referred to internal tetramethylsilane (TMS). Table 2 . 
